MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

HOnakos JI. I1.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMIIO3UIIMOHHBIE MATEPUAJIbI C METAJUVIMYECKOM MATPUIIEN

Hanpagnienue/cnenuaibHOCTb 24.03.01 PakeTHble KOMILJIEKCHI U KOCMOHABTHKA
MOATOTOBKU

Crnenuanu3anusa/mpoguis/mporpaMmma KoMno3uTHbIe KOHCTPYKIIMM B PAKETHO-KOCMHYECKOH TEXHUKE
TOATOTOBKH

YpoBeHb BbICIIIero o0pa3soBaHust bakanaBpuar

®opma o0yueHHs OuHas

®dakybTeT A PakeTHO-KOCMHYeCKOH TeXHUKH

Beinyckaroman Kadeapa A2 TEXHOJIOI'M KOHCTPYKIIMOHHBIX MATEPUAJIOB 1

IMPOM3BO/CTBA PAKETHO-KOCMUYECKOM TEXHUKU

Kadeppa-paspaboraux paGoueii A2 TEXHOJIOT Y1 KOHCTPYKILIMOHHBIX MATEPHAJIOB 1
NporpaMMabl IIPOM3BO/ICTBA PAKETHO-KOCMMWYECKOWM TEXHUKU
a YACHI (1m0 Ha/MMuMI0 BU/I0B 3aHATHIA) o
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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

24.03.01 PakeTHBIe KOMILIEKCHI 1 KOCMOHAaBTHKA
rog, Habopa rpynrbl: 2024

IIporpamMmmMmy cocTaBuiI:

Kadenpa A2 TEXHOJIOI'MM KOHCTPYKLMOHHBIX MATEPUAJIOB "
[TPOM3BOJICTBA PAKETHO-KOCMUYECKOM TEXHUKU
AnppromkuH Anekcadap FOpbeBuy, K.T.H., [IOLEHT, 3aBeZyIOLUii Kadeapoi

[TporpaMma paccMOTpeHa

Ha 3ace/laHuy Kadeapbl-pa3paboTurka

paboueti nporpamMmel A2 TEXHOJIOTYU KOHCTPYKI[MOHHBIX MATEPUAJIOB U
ITPOMN3BO/JCTBA PAKETHO-KOCMMNYECKOM TEXHUKHN

3apexyrorui Kadeapoit Augpromkud A.FO., K.T.H., 1011,

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BBITyCKaroIel Kade bl

A2 TEXHOJ/IOI'MA KOHCTPYKIIMOHHBIX MATEPHUAJIOB U ITPOM3BO/JCTBA PAKETHO-
KOCMWYECKOW TEXHUKHA

3aBenytomuii kKadenpoii AuaproiikuH A.FO., K.T.H., J0LI.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
KOMITO3UIIMOHHBIE MATEPUAJIbI C META/VTMYECKOM MATPUIIEN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

I[ICK-4.1 — croco6HOCThL paBpa6aTLIBaTb, OCBavBaTb U BHEAPATH TEXHOJ/IOTUUECKHKE TIPOLIeCChl 1 MaTepHraJ/ibl
[AJi TIDOU3BOACTBA KOMITIO3UTHBIX KOHCTPYKHHﬁ, MO e/IMPOBATh TE€XHOJIOTUYECKHE TMMPOoLeCChl TIIPOMU3BOACTBA
paKETHO-KOCMHHECKOﬁ TeXHUKHU

DOpPMUPOBAHHIO KOMITETEHITUH CITYXKUT IOCTKEHUE CJIeTYIOIIMX Pe3y/IbTaToB 00pa30BaHuUs:

IICK-4.1
3HAHUA:
METOZVK Y paljuOHa/IbHbIX IPUEMOB U3TOTOB/IEHUS U3/e/TNi paKeTHO-KOCMUUEeCKON TeXHUKU U3
KOMITO3ULIMOHHBIX MaTepyasioB C MeTaliueCcKol MaTpuLiei;;
YMeHUs:
pa3pabarbiBaTh U OQPOPMIIATE TEXHHUUECKYIO JOKYMEHTALIMIO Ha U3/[e/TUS PAKETHO-KOCMUYe CKOH
TeXHUKH U3 KOMITO3WI[MOHHBIX MaTepHa/IOB C METa//TMUeCKON MaTpULiei.;
HABbIKU:
TIPUMEHSTh TeXHOJIOTUU U3TOTOB/IEHUS U3/le/TM PaKeTHO-KOCMHUYeCKON TeXHUKH U3 KOMIIO3HUL[MOHHBIX
MaTepHasioB C MeTa/UInueCcKoil MaTpuLiel;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Muciunmna KOMITIO3UIUOHHBIE MATEPUAJTIBI C METAJIJTMYECKOW MATPUTIEN
SIBISIETCS JUCLIUTIMHON YacTH, (hopMupyeMol yuacTHUKaMH 00pa3oBaTe/IbHBIX OTHOLIEHUH 0/10Ka 1,
MIpOrpaMMsl IIOATOTOBKY M0 HaripasieHuto 24.03.01 PakemHble KOMN/eKCbl U KOCMOHA8MUKA.

CogepxaHue OUCLIMIUIVHBL AB/ISETCS JIOTUYeCKUM IIPOJO/DKEHVEeM AUCLIMIUIVH: YCTPOUCTBO U
OYHKIIMOHUPOBAHUE KOCMMNUYECKUX AIIITAPATOB, MATEPUAJIOBEJEHUE, ®U3UKA,
NMHXEHEPHASA 1 KOMIIBIOTEPHAS I'PA®UKA, CBAPKA " POJCTBEHHBLIE ITPOILIECCBHI,
COIIPOTUBJ/IEHUE MATEPHAJIOB, TEXHOJ/IO'MYECKASA ITPAKTUKA,
O3HAKOMUMTEJ/IBHAS ITIPAKTUKA, IINTAHVMPOBAHUE 3JKCIIEPUMEHTA, TEXHOJIOI'Us
KOHCTPYKIIMOHHBIX MATEPUAJIOB, MATEPUAJIOBEJEHUE KOMIIO3NIINMOHHbBIX
MATEPUAJIOB, BBEJEHWUE B CIIEHVUA/IBHOCTb, MEXAHUWYECKASA U ®U3UKO-
TEXHUUYECKASI OBPABOTKA KOMIIO3UIIMOHHBIX MATEPHUAJIOB, TEXHOJ/IOTUSA
ITPOMN3BO/JCTBA W3JIE/TUIN PAKETHO-KOCMUWYECKOM TEXHUKN n3
KOMIIO3UIINMOHHBIX MATEPUAJIOB, METPOJIOI'UA nu OCHOBbI
B3AVUMO3AMEHSEMOCTH, YCTPOUCTBO M ®YHKIIMOHUPOBAHUE JIETATE/IBHBIX
ATITIAPATOB, TEXHOJIOTUS MAIIMHOCTPOEHHUSA, CUCTEMBI TEXHOJ/JIOTMTYECKOM
IMOArOTOBKU IIPOU3BOJACTBA, XMMWHUSA IIOJIMMEPHBIX CBA3YIOHINX, PAKETHAS
TEXHUKA, ABTOMATU3AINSA NTH)KEHEPHO-TEXHUYECKHNX PACUETOB.

CogeprkaHue JUCLIUTIIUHEL ABJIAETCA OCHOBOM JJis OCBOEHUA JOUCLIUTIIIUH:
BBICOKOTEMIIEPATYPHBIE KOMIIO3UIIMOHHBIE MATEPHAJIBIL, JUHAMWUKA ¢
IMPOYHOCTh KOHCTPYKIIUI, MCIIBITAHUE KOHCTPYKIIVI 13 KOMIIO3UIIMOHHBIX
MATEPHAJIOB, HAHOCTPYKTYPHOE MOJU®UIIMPOBAHUE KOHCTPYKIIMOHHBIX
MATEPUAJIOB, HAYUHO-UCCJIEJIOBATE/IbCKASI PABOTA, IIOJAI'OTOBKA K IIPOLIEJYPE
3AIINUTHI "u 3AIIUTA BBIITY CKHOM KBAJTMOGUKAITMOHHOM PABOTBHI,
IIPOEKTUPOBAHUE TEXHOJ/IOTUYECKOM OCHACTKH, CBOPKA U WCIIBITAHUSA
U3JEJINN PAKETHO-KOCMUWYECKOM TEXHUKMU.

Hpe,ELBapI/ITEIIbeIe KOMIIeTeHLINH, C('I)OPMI/IPOB&HHBIE y 06yqa}01qerocsl A0 HadadJ/la U3yueHusd JUCLHUTIIMHBI:

¢ OIIK-1 — CrniocobeH MpUMeHSITh eCTeCTBEHHOHAYUHbIE U 00II[eMHXeHEPHBIE 3HAHHsI, METO/IbI
MaTeMaTH4yeCcKOro aHaiv3a U MOZlelIMpOBaHus, TeOPETUYECKOTO 1 SKCIIePUMEHTa/IbHOIO UCC/IeJOBaHHUS B
rpoeccoHaNLHON JesiTeIbHOCTH

¢ OIIK-2 — CrniocobeH TOHUMATh TIPUHLIUIILI pab0TEl COBPEMEHHBIX MHPOPMALIMOHHBIX TEXHOJIOTUN U
WCTIOTb30BaTh WX JJIs PellieHus 3aZiad rpodeCcCHOHaIbHON JesTeTbHOCTH

¢ OIIK-3 — CrniocobeH y4acTBOBaTh B pa3paboTKe TEXHUUECKOU JJOKyMEeHTal[|UW, CBA3aHHOH C
rpodhe CCUOHATLHOM JIeSITe/TbHOCTRIO C MCTIO/Ih30BaHNWEeM CTaH/IapTOB, HOPM U TIPABUJT

¢ OIIK-5 — CriocobeH UCIT0/1b30BaTh COBPEMEHHbIE TOJX0/IbI U METO/[bI PellleHHs TPodheCcCHOHATBHBIX
3a7a4 B 00/1aCTH aBUALIMOHHOMN U PaKeTHO-KOCMHUUECKOW TeXHWKH, BK/TIOUasi yrpaB/ieHHe MPOeKTaMu
CO3/IaHUsI HOBLIX 00pA3I]0B TEXHUKH W YTHIM3aLMH YCTapeBIINX

¢ OIIK-6 — CriocobeH aHa/IM31MPOBaTh, CUCTEMATHU3UPOBaTh U 000011aTh HHGOPMALIHIO O COBPEMEHHOM
COCTOSIHUM U [epCIeKTUBaX Pa3BUTHSI PAKETHO-KOCMUYECKOU TeXHUKU

¢ OIIK-7 — CniocobeH pa3pabarhiBaTh aJITOPUTMbBI M KOMITLIOTEPHBIE TTPOTPAMMBI, TIPUTO/HBIE JIJIs
MpPaKTU4YeCKOro NMpUMeHeHHs

¢ TICK-4.1 — CniocobeH pa3pabaTbiBaTh, 0CBaUBaTh U BHEAPATH TEXHOJIOTHUECKHE TTPOLIECCHI U
MaTepHaJIbl AJisl IPOU3BOACTBA KOMITO3UTHBIX KOHCTPYKLMM, MOZIe/TMPOBaTh TEXHO/IOTHUeCKHe TIPOLieCChl
MPOM3BO/ICTBA PAKeTHO-KOCMUUeCKOW TEXHUKU

¢ TICK-4.2 — CniocobeH pa3pabaTbIBaTh ¥ peajn30BbIBaTh KOHLETLIMY TEXHOIOTMUECKOM ITOJTOTOBKH U
COMPOBOXK/IEHUS TPOU3BOACTBA KOMIIO3UTHBIX KOHCTPYKLMI PaKeTHO-KOCMUYECKOW TeXHUKU

e TICK-4.3 — CniocobeH pa3pabaTbiBaTh, 0CBaMBaTh U BHE/IPATH TEXHOIOTHUECKHE TPOLIeCChl COOPKHU U
WICMIBITAHUK KOMITO3UTHBIX KOHCTPYKLIMM paKeTHO-KOCMHUeCKOW TeXHUKH

¢ TICK-4.5 — CrniocobeH NpUMeHSTb COBPEMEHHbBIE HayuHbIe W O0II[eTEXHUUECKHE TTOXO0/bl U 3HAHUS B
00/1aCTH TTPOEKTUPOBaHKSI, KOHCTPYHUPOBAHUS Y (GYHKIIMOHUPOBAHUS PAKETHO-KOCMUYECKON TeXHUKH

¢ YK-6 — CrniocobeH yTipaB/sTh CBOMM BPEMEHEM, BLICTPAUBATh U PeaM30BbIBATE TPAEKTOPHIO
CaMOpa3BUTUSA HA OCHOBE TIPUHIIUIIOB 00pa30BaHUs B TeUEHUE BCEl >KU3HU



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

Oo11as Tpy/10eMKOCTh

JUCLIATUIAHBI COCTaByisteT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazaen 1. MeToab! mostyyeHus: ¥ 06paboTKH METa/VIOMAaTPUYHbBIX KOMITO3UTOB. 1.
Knaccudukanust MeTasioMaTpUyuHbIX KOMITO3ULIMOHHBIX MaTepuanos (MKM) 2.
4 7 JKugkodasHble nporeccst nonyuennst MKM 3. Teepgodastbie Metozpl nonydenuss MKM 3.1. 74 34 18 16 40 50
CrarucTuyeckyie MeToAbl (hopMupoBaHus 3.2. [lMHaMI4ecKre MeToAbI pOpMHpOBaHus 3.3.
ViMnynscHble MeTozb! hopMupoBanUs 4. PU3UKO-XMMHUeCKHe MeTO/b! 0CaXKJeHHs-
Harbl/IeHUsA MeTalJInuye CKUX HOKpLITI/lﬁ Ha apMpr}omHﬁ MaTepuall.
Paspen 2. OcHoBHbIe THIEI MKM H 06/1acTi ux npuMenennst. 1. MKM c amoMuHeBO#
Marpuuei 2. MKM c HukeneBoid matpuuei 3. MKM c turaHoBoi matpuiieii 4. MKM ¢
4 7 MarHueBoi Marpuieii 5. MKM c xpomoBoit Matpureit 6. MKM c megHo# Matpuieii 7. MKM 70 34 16 18 36 50
¢ MonnbzeHoBol Matpuueii 8. MKM c BonbdpamoBoii Marpuuieii 9. MKM c cepebpsiHoit
Marpuueid 10. MKM c ipyrumu TUIIaMi MaTpuL.
Bcero 3a 7 cemecTp 144 68 34 34 76 100
Bcero no gucuuninHe 144 68 34 34 76 100
3.2. AyAuTOPHBII NPAKTUKYM
Homep u
p Oo0nemMm,
Ne HauMeHOBaHUe
TemMa npakTU4YeCKOro 3aHATUA aya,.
n/n pasjena
4acoB
JMCLIUTI/INHBI
OcHOBBI TeopuM CIIaBoOB 1. XapakTepucTHUKa OCHOBHBIX (a3
MeTa/UInYeCKUX Cru1aBoB 2. CTpyKTypa criiaBoB 3. dakTopsl
1 oTipe/iesIsitoLLre TIPOUYHOCTh MeTasuioB 4. [JharpaMmbl COCTOSTHUS 4
JIBOMHBIX CTJIAaBOB M XapaKTep U3MeHEeHHSI CBOMCTB B 3aBUCUMOCTH OT
COCTaBa CIJIaBOB
Pasgen 1. MeTogbl v
TexHo/IOTHsI TepMUUECKOH 00paboTKu 1. OT)KUT U HOpMar3aLus 2.
2 |monyueHus U 4
3akanka 3. OTyck
06paboTku K = B -
METa/TOMATPHUHBIX oppo3H0}21H(I)<CT0HKI/Ie CTa/y ¥ CIIIaBbl 1. 21;;[1;1( 37IeKTPOXUMHUE CKO
3 |KommosuTOB. KOppO3uH 2. KOppo3rOHHOCTONKHe cTamm 2.1. XpomucTble 4
HeprKaBerolue ctanu 2.2. XpOMOHUKeIeBble KOPPO3UOHHOCTOHMKHE
crany 2.3. XpOMUCTbIe CTaly, JIerUPOBaHHbIe a30TOM
JKaporipouHble 1 KapoCTOMKYe CTalu 1 cruiaBbl 1. 2KapoCToWKOCTb.
4 JKapocroiikue criiaBbl 2. Kputepuu »kaponpoyHocTu 3. PaKTophl, 4
BJIMSIIOLLME HA ’KapOIIPOYHOCTh
5 Pa3men 2. OcHoBHbIe| ATTOMUHUI U ero criiaBbl 1. JedhopMupyemMbie aTlOMUHHEBBIE CII/IABbI 3
tinel MKM u 2. JluTeliHble aTFOMUHUEBBIE CI/IaBbI
obnactu ux Tutan u ero criaBbl 1. CBoticTBa TUTaHa 2. Pa3oBble MpeBpailleHus B
6 |[IpUMEHEHMs. TUTAHOBBIX CIiaBax 3. TepMuyeckasi 00paboTKa TUTAHOBBIX CIIABOB 4. 3
TyTaHOBBIE CIJIABBI
Marnuii 1 ero criaBbl 1. OCHOBHBIE CBOICTBA MarHus 2.
7 Kraccudukaiys 1 XxapakTepUCTHKa MarHUEBBIX CT/IaBOB 3. 3
Hedopmupyembie MarHueBbie CIi/iaBbl 4. JIuTeliHble MarHeBbIe CTUIaBbI
8 Menpb u ee criaBbl 1. OcHoBHBIe cBoOMcTBa Meaiu 2. CIiiaBbl Meiu C 3
1MHKOM (1atyHu) 3. BpoH3bI
Wmxenepust moBepxHocTyu uzgenvii 1. TexHonoruy o6paboTku
9 TIOBEPXHOCTeN craseit u criaBoB 1.1. JIazepHas 1 Ty1a3MeHHast 3aKajka 3
1.2. JlazepHast 1 IJla3MeHHasl XUMHKO-TepMuuecKas obpaboTka 1.3.
NoHHOo-BakyymMHOe a30TUpOBaHKe U HUTPOL[eMeHTaLus
10 TexHom0oruu 06pabOTKU IMOBEPXHOCTH CIIABOB Ha OCHOBE a/TFOMUHUS U 3
TthTaHa 1. IToBepXHOCTHAas 3aKa/jKa TUTAHOBBIX U aTFOMUHHEBBIX
CTJ1aBOB 2. JIa3epHasi XUMUKO-TePMUYeCKas 00paboTKa TUTAaHOBBIX U
Q/IFIOMAHUEBBIX CIJIaBOB
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Bcero 3a 7 cemecTp

3.3. CamocrosnTenbHas padora crygenta (CPC)

Ne Homep 1 HanMeHOBaHHUe Oo0nemMm,
CopepkaHue yueOHOro 3aJaHus
n/n pasfea JUCHHUILIMHBI 4acoB
Pazzien 1. Metopip! 1. TToaroroBka K jekiuu 2. [ToAroTOBKa K MpaKTHUueCcKoi
nomyyeHusi U 06paboTKu o
1 pabore 3. Odopm/ieHre OTUeTa M0 MpakTUUeCcKoi padborte 4. 40
MeTaJlJIOMaTpUUHBIX
BrimonHenue cxeM, rpadyKoB, PUCYHKOB, ABarpaMm
KOMIIO3UTOB.
Pazgen 2. OcHoBHble Tumnbl (1. [ToaroToBKa K iekiuu 2. [ToAroToBKa K IMpakTUue CKO
2 |MKM wu obmactu ux pabore 3. OdopmsieHre O0TUeTa M0 IpaKTHUeCKoi padboTe 4. 36
TIpUMeHeHuUs. BrirnosiHeHue cxem, rpaMKoOB, PUCYHKOB, AarpaMmm
Bcero 3a 7 cemecTp 76
4. ®OPMBbI KOHTPOJIA OCBOEHUA NTNCIIUITI/IMHBI
CEMECTP HEJAE/IN CEMECTPA
1 2 3 4 5 6|7 8 9 100 11 12 |13 14 |15/16| 17
Otu. no | | Otu. o Otu. no | OTu. 1o Otu. no | Otu. no Otu. no mad.
7 113 13 AP 13 13 AP 13 13 13 AP 3a4.

Yci10BHBIe 0003HAUCHUSA:

e [P — ararHoctryeckasi pabora;
e Ortu. no 13 — oTueT 1o NpakTUYeCKOMY 3aZ,aHUIo;
o nud. 3au. — guddepeHIUPOBAHHEIM 3aUeT.

TeKyluii KOHTPOJIb YCIIeBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromux dhopMax:

e WArHOCTUYECKas paboTa;
e OTYET [0 NMPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCA B (hopMax:
e muddepeHITMPOBAHHLIM 3aUeT.
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5. YYEBHO-METOJIMYECKOE 1 THO®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas JiMTeparypa no JUCLUILIMHE:

1. B. M. Kynuk, A. C. HusoB. . KoMo3uijioHHbIe MaTepHasbl ¢ MeTaaindeckoi marpuueit. CI16.BI'TY
"BOEHMEX" um. . ®@. Yctunosa, 2020, 50 3k3.

2. T. A. Bopobnésa. KoHcrpykijuonnsie cramu u criasel, CI16.BTTY "BOEHMEX" um. 1. @. YcTHUHOBA,
2008, 63 >ks.

5.2. JlorionHUTeNbHAs IUTepaTypa Mo JUCLUIUIVHE:
He Tpebyercsl.
5.3. [lepuoguueckue U3gaHusi:

1. Bonipockl 060poHHOM TexHUKU. Cepus 16;

2. Nedopmarus 1 pa3pylieHre MaTepHuasos;

3. N3Bectust Poccuiickoii akafieMyy pakeTHbIX M apTU/IEPUNMCKHX HayK;
4. MeTannoBeieHle U TepMHUeCKasi 00paboTKa MeTa/ljIoB;

5. ITpoG/1eMbl MaIlIMHOCTPOEHHUS U aBTOMATH3aL[1H.

5.4. TlepeueHb peCypcoB UH(POPMAI[MOHHO-TEIEKOMMYHHUKAIIMOHHOMN ceTy "VIHTepHeT", He0OXOAUMBIX /1/1sT
OCBOEHUS! TUCLIATUIMHBI, 3/IeKTPOHHBIE OMO/THOTeUHbIE CUCTEMBI:

1. https://urait.ru — I'naBHast — O6pa3oBarentHas niardopma FOpaiit. st By30B 1 CCy30B.;

2. http://e.lanbook.com — D3BC JlaHsb;

3. http://library.voenmeh.ru/jirbis2 — ®yHgamenrtanbHas 6ubmuoreka BI'TY «t BOEHMEX» um. 1.®.
YcTuHOBaA.

CorpeMeHHbIe MpodeccroHambHbIE 0a3bl JAHHBIX:

1. https://rusneb.ru — HaijuoHansHas 3/eKTpoHHas 6ubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHast 3/iekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - TlonHoTekcToBas 3mekrpoHHas 6ubmoTeka Poccutickoro oHza
(byHIaMeHTalbHBIX HCC/IeJ0BaHMUIA.

I/IHCIJOpMaL[I/IOHHLIe CIIpaBOYHbIE CUCTEMBI:

1. Texakcriept — ViHGOpPMaLMOHHBIN TIOPTa TEXHUYECKOTO perynvpoBaHusi: HopMmel, mpaBuia, CTaHAapTh
P®;

2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - 5] TOCTos
cobcrBenHoi reHepauuu BI'TY "BOEHMEX" um. []. ®. YcTrHOBa;

3. http://www.consultant.ru/- KoncynsranTtIntoc- nH(opMalioHHbI# TOpTaa ITpaBoBOM MH(POPMALUH.

5.5. ITporpamMmHOe obecrieueHue:

. DjVuReader;

. Mathcad Education - University Edition Term;
. Mathcad Prime 3.1;

. Matlab 2015a SP1;

. Microsoft Office;

. SolidWorks 2015 R5;

. WinDjView;

. KOMITAC-3D V17,

. Adobe Reader.

OCoOoONOOTUThA, WN -

5.6. ndopmaliioHHbIe TeXHOIOTUH:

B3aumogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [.®. YctuHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

. [Tnakatel, 00pa3libl CBAPHBIX U3/1e/HH;

. OGpa3up! n3genuii u3 KOMIMO3WUIMOHHBIX MaTePUAoB;

. ITpoexTop;

. Metasnorpaduue kit MUKPOCKOTT;

. [Tpubops! Asist u3mMepeHUst TBepAOCTH o bpunesto u Poksesny;

. Konnexuuu uimmdoB gegopMupyeMbIx cTajel U CIijlaBoB;

. Mukpo-tBeppomep [IMT-3;

. YcTaHOBKa TePMOBAKYyMHOTO HarblIeHUs;

. [TpuGop /7151 OLIEHKYW TBEPAOCTU OTJIMBOK C UCTIO/Tb30BaHUEM Y/TBTPA3BYKa;
10. CTeH/IBI 110 TEXHOJIOTWH TIOPOIITKOBOM METa/ITyPIrUH Y TEXHOIOTHUY TIPOU3BO/ICTBA CIL/IABOB;
11. DjVuReader;

12. Mathcad Education - University Edition Term;

13. Mathcad Prime 3.1;

14. Matlab 2015a SP1;

15. Microsoft Office;

16. SolidWorks 2015 R5;

17. WinDjView;

18. KOMITAC-3D V17;

19. Adobe Reader.

CONOOTUTA WN

6.3. IIpouee:

1. pabouee MeCTO TIpernofiaBare/isi, OCHAIIlEHHOe KOMITBIOTEPOM C JOCTyToM B VIHTepHeT;
2. paboume MecTa CTy/I€HTOB, OCHAIL|eHHbIe KOMITbIOTEPAMH C JOCTYIIOM B VIHTepHET, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1EKTPOHHOI 00pa30BaTe/IbHOM Cpefie.



ITpunoxenue 1
K paboueli MporpaMme qUCIATLTHHDBI
KOMITIO3UIIMOHHBIE MATEPUAJIbI C META/IVJINYECKOU MATPULTEN

AnHoTanusa paboueii nporpaMMsl

Iucipnmida KOMITO3UIIMOHHBIE MATEPUAJIBI C METAJUZIMYECKON MATPUIIEN
SBJISIETCS AUCLUIUIMHON 4YacTH, (POPMHMPYeMOM yYacTHHKAMH 00pa3oBaTe/IbHBIX OTHOIIeHHWH 0Oy0oka 1,
MporpaMMbl TMOATOTOBKM 10 HampasieHuto 24.03.01 PakemHble KOMNAEKCbl U KOCMOHABMuUKA. JyCUUTIMHA
peanusyercsi Ha (Qakynbrete A PaketHo-kocmuueckoit Texuuku BI'TY "BOEHMEX" um. O.®. YcruHoBa
kadeapoit A2 TEXHOJIOTYU KOHCTPYKIIMOHHBIX MATEPUNAJIOB U TTPOM3BO/JCTBA PAKETHO-
KOCMUUECKOW TEXHUKU.

Jucrurivaa HatjesieHa Ha hopMHpPOBaHHe KoMhemeHyull:
[ICK-4.1 criocobHOCTL pa3pabaTbiBaTh, OCBAWBATH M BHEJPSATH TEXHOJIOTHYECKHe MPOLeCChl U MaTepyasbl JJist
TIPOM3BO/ICTBA KOMITO3UTHBIX KOHCTPYKLIUM, MOZeNMpOoBaTh TeXHOJOrMUeCKWe TpoLiecCchl IPOM3BOACTBA
PaKeTHO-KOCMHUYeCKOM TeXHUKH.

CogepkaHve AWCLUIUIMHBI OXBaThIBaeT KPYI BOIIPOCOB, CBSI3@aHHBIX C TEXHOJIOTHMEM IPOU3BOJCTBA M3JE/Uil
PakeTHO-KOCMHUYECKOM TeXHHUKH M3 KOMIIO3UL[MOHHBIX MaTepHaoB C MeTal/IMueCKOl MaTpHULeit.

[TporpamMmMoii JUCIUITIMHEI TTPe[yCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyuil KOHTPO/Ib YCIIEBAEMOCTH CTY/[€HTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTEPBAJIBI B
cnenyromumx dhopMax:
e UWArHOCTUYECKas paboTa;
* OTYET MO MPAKTUUECKOMY 3a/IaHHIO.

ITpoMeKyTouHasi arTecTalusi IPOBOAUTCS B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT.

OO01jast  TPyZI0EMKOCTh OCBOEHHSI [AUCLUIUIMHBI cocTaBiseT 4 3.e., 144 u. TIporpamMMo# AWUCIUTUTHHBI

MpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), TpakThueckue 3aHATHS (34 4.), camocTosiTeNbHas paboTta
cryzaenra (76 u).
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IIpunoxenue 2

K paboueli MporpaMme qUCIATLTHHbBI
KOMITO3UIIMOHHBIE MATEPUAJIbI C META/IVJINYECKOU MATPULTEN

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cOCTaBgeT 144 4., U3 HUX 68 4. ayJUTOPHBIX 3aHATUM, U 76 4.,
OTBe/|eHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeHzIalIK  TI0  pacripe/ie/ieHHI0  yueOHOTO BpeMeHU M0 BHJ]AM CAMOCTOSITE/TbHOM paboThl M

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI IIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue paboTbI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pazgen 1. MeToapl No/IyueHUs U O

GPHGOTKI/I META/I/IOMAaTPUYHBIX KOMITIO3UTOB.

1. IToaroTroBka K sekifuu 2. [ToAroToBKa K

rpakThueckoit pabore 3. OdopmiieHre oTUeTa o

I'. A. Bopo6béBa. KOHCTPYKIIMOHHBIE CTa/IN
u craeel: CIT6.BT'TY "BOEHMEX" um.
. ®@. Yctunoga, 2008 (5, 10, 14, 15)

B. . Kynuk, A. C. Hunos. .

npakTHueckoli pabote 4. BrironHeHre cxeMm, KomrmosuiroHHble MaTepuasbl C 40
rpaMKoB, pUCYHKOB, AWarpaMm MeTaueckoi Marputeii: CI16.BI'TY
"BOEHMEX" um. [I. ®@. YcruHosa, 2020
(L2)
Wroro no pa3geny 1 40
Pa3zgen 2. OcHoBHbIe TUNIBI MKM U 00/1aCTH MX MPUMEHEHHS.
B. 1. Kynuk, A. C. Hunos. .
KomrmosunronHble MaTepualisl
1. ITogroroBka K sekiuu 2. [ToarotToBka K MeTaMueckor marputieii: CITI0.BI'TY
npakTrueckoii pabore 3. Odopmiienne orueta o, "BOEHMEX" um. [I. ®. YctunoBa, 2020 36
TpakTHUeckoli paboTe 4. BhironHeHHe CXeM, (3,4)
rpauKoB, pUCYHKOB, AUarpamm I". A. BopobréBa. KoHCTpyKIMOHHBIE CTanu
u crinaBel: CII6.BI'TY "BOEHMEX" um.
. @. YcruHoga, 2008 (16, 17, 18, 19, 20)
Wroro no pasgeny 2 36
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IIpunoxenue 3
K paboueli MporpaMme qUCIATLTHHbBI
KOMITIO3ULIMOHHBIE MATEPUAJIbI C METAJIVIMYECKOU MATPULIEU

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocTUYecKas paborta
*  OTYeT I10 NMPAaKTHUECKOMY 3aJaHHIO;
e muddepeHMPOBaHHBIN 3aUeT.

Kputepuu onjeHuBaHus

JMuarnocruueckas: pabora
Iuarnoctryeckas pabora npoBoauTcs B hopme Tecta B SNOC Moodle:

e TIpU MPaBUJILHOM OTBeTe MeHee ueM Ha 60% BOIPOCOB - He aTTeCcTalus;
e [IpU MPABHILHOM OTBeTe Ha 60% BOMpOCOB U OoJjiee - aTTecTalysl.

OT4eT N0 NPakTUYECKOMY 3a/JaHUI0

[TepeueHb MpakTUUECKUX 3aJaHuM BXoAUT B Y MK IUCIUTIIUHEL.
OTueT 1o NpakTHUeCKol paboTe MpeCTaB/IseTCs B IIeUaTHOM MM B 9JIEKTPOHHOM (TI0 KOPITOPAaTUBHOM I10UTe)
(opmare, peslyCMOTPEHHOM 111a6/IOHOM OTUeTa T0 TIPaKTHYeCKoi pabore. 3aruTa oTyeTa MPOXoAUT B hopMe
[TOKJ/Iajia CTy/IeHTa T10 BLITIOJTHEHHO!W paboTe ¥ OTBETOB Ha BOTIPOCHI MPETIo/iaBaTelIs.
B cnyuae ecyii oTueT ohopmIIeH B COOTBETCTBUU C TPEIBAB/ISEMbIMY TPeOOBAaHUSIMU U CTYAEHT OTBEUaeT Ha
MOCTaB/IEHHbIE BOMPOCHI, MMPET0/iaBaTe/lb IPUHUMAET MPAKTUUYECKYIO PaboTy.
OTueT He MOXXET OBbITh TIPUHAT M TO/JIEXKHUT A0PabOTKe B CyUae:
* OTCYTCTBUSI HEOOXOUMBIX Pa3/iesioB,
* OTCYTCTBUS HEOOXOIUMOT0 rpauueckoro MaTepHana,
* HEKOPPeKTHOW UH(POpMaIin

JuddepennupoBaHHbIil 3aueT

Honyck K quddepeHIMpOBaHHOMY 3a4eTy MPH YCIOBUM C/Iaul BCEX MPAaKTUYeCKUX PaboT.
IMuddepeHITMPOBAHHBIN 3aUeT MPOXOAUT B (hopMe OTBETOB Ha 3 Borpoca busnerta. [TepeueHb BCeX BOMIPOCOB K
IuddepeHIMPOBAaHHOMY 3aueTy BXOAUT B cocTaB YMK auciiuruiiiel. Kpurepuu orjeHKY:
- OLIeHKa «OT/IMYHO» BBICTAB/SIeTCST 00yYaroleMycsi, eC/Ii OH TIOJTHOCTBEO OTBETHJT HAa BOMPOCHI OusieTa U
MPaBUJILHO OTBETHJI Ha 3 BOTIPOCA T10 COAEPKaHUI0 Kypca.
- OLIEHKA «XOPOILI0» BLICTAB/ISIETCS 00yUarOIEMYCSsI, eCJTH OH He TO/THOCTBIO OTBETHII Ha BOTIPOCHI OuieTa U
MPaBUJILHO OTBETHJI XOTSI ObI Ha O/IUH BOTPOC 110 COJIEP>KaHMIO Kypca.
- OLIEHKA «Y/IOBJIETBOPUTETLHO» BBICTAB/SAETCS 00YUaroIeMyCsl, eC/T OH He OTBETHJT Ha O/IH U3 BOTIPOCOB
6useTa, a Ha OCTa/bHBIE BOMPOCKI OU/IeTa He MOJHOCThIO JAHbI OTBETHI.
- BO BCeX JIPYTUX C/lyyasix 00ydaroiieMycsi BEICTaB/SIeTCS OLJeHKa «He 3auTeHO».
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[MacriopT doHa OLIEHOUHBIX CPeJICTB
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Paszpgen 1. MeTtoan! nosiyueHus: U OTueT 1o
4 7 |0GpabdoTKN MeTa/lIOMaTPUYHBIX 74 | 34 | 18 16 40 50  |mpakTuyeckomy
KOMIIO3UTOB. 3a/]laHuUI0
Otuer o
4 7 Paspen 2. Ocuosrbie THILI MKM 70 | 34 | 16 18 36 50  |mpakTuyeckomy
M 00/1aCTH MX IPUMeHEeHHs.
3a/laHuUI0
Bcero 3a 7 cemecTp 144 | 68 | 34 34 76 100
Bcero no gucuinHe 144 | 68 | 34 34 76 100
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Kputepuu oneHuBaHus

IICK-4.1

Bonpocbl omKkpbimoz2o muna:

Nel UTto 03HayaeT MOHSITUE «KOMITO3UL[MOHHBIN MaTepua»?

Ne 2 Ilepeuncinte OCHOBHBIE JOCTOMHCTBA CTEK/ISIHHBIX BOJIOKOH.

Ne 3 Urto 03HauaeT MOHSATHE «KOMITO3UI[MOHHBIN MaTepurasl C MaTPUUHON CTPYKTYPOMi»?

Ne 4 Kakue KOMIIOHEHTHI SIBJISIFOTCSI 00s13aTeNTbHBIMU I/ PeaKTOT/IAaCTUYHOTO CBS3YIOIIEro?

Ne 5 Tecromur —310 ...

Ne 6 Kaxkoi1 Matepuait siB/isieTCsi ONTUMaIbHBIM [I1s1 U3TOTOB/IeHUst (opM Ipu (hopMOBaHMY C
3/1aCTUYHOM Anradparmoi?

Ne 7 B uem 3ak/rouaeTcs MeTo[ Iy/ATpy3UU?

Ne 8 UTO0 Takoe reyjbKoyT?

Ne 9 Uto Takoe mnipernper?

Ne 10 UeM pa3uyarOTCs METO/bI «CYX0H» U «MOKPOM» HaMOTKH?
Bonpocsbl 3akpbimozo muna:

Ne 1 Mo marepuasny MaTpuLbl KOMIO3WLMOHHBIe MaTeprasbl (KM) MoryT OBITH ...

- rpacduroBbivE (I'KM)

- kepamuueckumu (KKM)
- okcugHbiMu (OKM)

- tactukoBbIMU (TTKM)

- yrepoa-BojopogHbIMU (YBKM)
Ne 2 B nonumepneix KM HapsiZly ¢ peakToIjiaCTaMM B KaueCTBe CBSI3YHOLIMX UCIIO/b3YHOT:

- KEPaMHKY
- MeTa/UIn4yecKyre TOPOLIKU
- OpraHvyecKue BOJIOKHa

- TePMOI/IaCThI

- yIIepof
Ne 3 Heckonbko HUTEH, cOOpaHHBIX Oe3 MeperyieTeHus — 3T0. ..

- XCYyT
- [IepBUYHAas HUTb

- POBUHT

- TeKCTYpUPOBaHHAs HUTh

- ¢maMeHTHasi HUTh
Ne 4 ITo HaszHaueHuto HanoHuTe M KM HE MOryT ObITh:

- apMUPYIOLUMU
- HeUTpanbHBIMU

- pa3fensomnUuMu
- YIPOUHSTIOIIMHU

- YCU/IMBAIOLMMU
Ne 5 TepmoriacTUUHbIE TIOMMMEpHI (TePMOTIIACThI) — 3TO MOUMePbI, KOTOPLIE ...

- 3aTBEPAEBAIOT MO AeﬁCTBHEM TeIl/ia U XMMHWUeCKH daKTHBHBIX ,Z[O6<’:1BOK
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Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

- OCTAIOTCS TUIACTUYHBIMU TpH JIF000# Temrieparype
- OCTalOTCs B TBEPZOM COCTOSTHUM ITpH JIT000I TeMIieparype
- pa3MsAryaroTCs IIPY HarpeBaHWM U 3aTBEPZEeBAal0T IPU OXJIaKAeHUN

- pasMArdyarOTCA 110/, AQFICTBHEM TeIlvia 1 XUMMHUYeCKH aKTUBHBIX AO6aBOK, I1ocjie yero
OCTaKTCA B IVIACTUYHOM COCTOAHHUHU

K tBepaodasusiv MeTozam nonyuenusi KM otHocuTcs ...
- HarblIeHUe

- HarpaB/ieHHas KpUCTa/TU3aLiust

- IPONUTKA

- 9KCTPY3usl

- JJIEKTPOXUMHUECKOe OCaXKAeHHe

Kaxkoii TexHO/IOrHUeCKUIM MeTo/, onydeHus usaenuii uz KM TpebyeT HaubosbInei
KBa/M(prKary oneparopa’?

- MeTOJ, KOHTaKTHOTO (hOPMOBaHUS
- MeTOo/] JINThSI T107] ZlaB/ieHreM

- MeTOZ, HAMOTKH!

- MeTOJ, [TpeCcCoBaHuUs

- MEeTOoJ, My/ITPY3UH
Kakue 13 niepeurc/ieHHbIX U3/le/Hi 1jesiecoobpasHo Mo/yuaTb MEeTOZ0M KOHTaKTHOTO
¢hopmoBaHus?

- 6a/I7IoHBI MaJIoro TUaMeTpa

- KOpITyCa aBTOMOOM/IbHBIX aKKyMYJIITODOB

- KOpIiyca CyZoB

- MUHepasoKepaMiyeCcKHe pexylijie HHCTPYMEHTBI

- HarlopHbIe TPYOBI
Kakoli TMIT Hamo/THUTe IS UCITI0/B3YI0T B MeTo/le QOPMOBAHMS HallbUIeHUEM?

- METa/I/TNYeCKYIO TPOBOJIOKY
- py0OJieHOE BOJIOKHO

- Caxy

- CTEK/IOMaThl

- yIJIepOAHOEe BOJIOKHO
Kak /10/KHBI COOTHOCHUTBCS TeMIiepaTypHble K03¢hGHULeHTb 00beMHOTO PacIiupeHust
(hopMBbI ¥ KOMIT03UTA?

-ad << oK
-ad <aK
- ad = aK
-ad > aK

-ad >> oK
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